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SuaMzy 

In ord«r to stodar the inflneoee of the InforMtloo-iireeeMiag 
•tretoQT of an adult aodel on the 8uheeq[aent atrategjr of ehildren^ 

216 grad«^' ^hool etadente eolTed Bodlfied tventT-qaeatlone problem* 
A3X 2X3X 2X2 repeated^oeaeurea factorial deeign aas used ulth 
the foHovlng Tarlableas (l) Infoniatioiv-iirooeMing of model (hypoth- 
eela aeamdjag^ eonatralnt aeeklng^ or control)^ ( 2 ) atianloa diaplaj 
(pictorial or rerbal), (3) aohool grade (three^ fire, or aeveii), (It) 
aex (male or fMale)^ ($) probleaa (2 per S), Major reanlta aeres 
(1) fewer qaeatioma to aolation with the con a t ralirt » a eeklng model 
than the hgrpotheaia-teating model or control^ who did not differ, ( 2 ) 
both a hic^ier percentage of conatrainta, and hlidiMr aTerage nambar 
of itema inelnded per qweatlon, with the conatralnt-aeeldLiig model 
than the control or honpotheala-teeting model, and with the control 
than the hypotheaia-teating model, (3/ both a hU^amr percentage of 
conatrainta, and higgler oahber of Itema per qoeatlon, for aefenth 
than fifth and third gredera, and for fifth than third, (k) aigiiLn* 
cant model bgr grade interactlona for both percentage of oonatrelnta 
and itema per qaeation, ($) no effeota for atimnloa diaplaj, aex, or 
anceeaaiTe problema on anj meaaure* 



Introdnction 

Bninar, Olwar, and Greenfield (3) aaauma that the orgaidiation 
of a child*a cognitiTe p ro c e aa ea will be reflected in the qieatlonB he 
aaka, and that the atndj of qaeation aaking la tfana a method of extent 
allalng the elilld*a internal thoaiht pro o e ea e a . In one of their eiperl- 
msnta g r ede- ach ool children played a modified game of " tw en tj qaeetieBa” 
with the experimenter* The eaqperlmenter aelected one object trm am 
array of k2 drawlnga of eoMon objecta (e*g», a cev, aallboat, boj) and 
the child attempted to detendne whet object the experimenter had in 
mind by aaking qaeetione ^t could be a nawered by a *yea” or ”no»” 

In tfaia aitoation tha anthora diatinguiahed two baaic ty paa of 
atrategioa or pro b l e m -a elfing methoda uaed by tha chlldront (1) hypothaeia 
eca nnln g, (2) eonatralnt peeking* In taypotheala acamrlng tha child eAmd 
a aeriaa of unrelated apeeific qaeetione, e*g*, *Ie it the eoe?” or ”Ie 
it the eeilboat?” For a child who need the etrategy of hypotheaia 
ecamring the nomher of qpeetiona neceaaary to aolwe the px^lem wee de» 
tenrined purely by chenee, and no underlying inf oomatiom preoeaeing de- 
monatrated beyond tha aimple ability to fonmilate apaeifle quaatioiia* 

In eonatralnt aaalring tha child aakmd a quaation eomprehenalwe onou|^ to 
Ineluda at laaat two objeota, e*g*, ”Ia it red?” or ”Ia it larger them a 
dog?” and hence gained infoxmation froi either a ”yee” or ”ne” aaewer to 
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hit qaMtloiu fltratecf thus r«qair«d an abilitgr to peiroalTe and 
catagorlsa tha object# in tenn of eabordinatloii and enperordination* 
In general, the nee of eonetraint eeeking relatlTa to hjpotheela eean- 
ning Increaeed wl^ age, and corresponded to a change fron perceptual 
to functional, and from coaplexlye to e uper ordl nate, baeee of eqalyal- 
ence* 



In a theoretical explanation of childrena* learning Bandara 
and Waltera (l, 2, ^ haye foxmlated a dsrelcpMntal theorj in nhich 
the najor concept is learning by inLtatlon. Rather then the coaplicated 
processes of snccessiTS approxinations and reinforcenents postulated 
by most learning theories, the child learns by jjdtating the boharior 
of his fonal and infomal aodels, Urns, the purpose of the foUoeing 
e3q>eriji6nt 'ma to relate the approaches of Bruner et al, and Bandura 
and Walters in a stu4y of the inf onBation-prooessing behsTior of ehildren 
nho had prerionsly observed an adult nodel soIts the probless by 
a strategy of hypothesis scanning or eonstralnt seeking* In control 
conditions the adult nodel sinply posed the problsn to the child, but 
did Aiot flrst^ solye a problsn hlnself • Too of stinulus displays 

wsre used, pictorial disidays such as these of Bruner et al, and verbal 
displays, in idiiCh sords replaced the corresponding drasings (e*g*, 
the sord "cos** replaced the draning of a cov}* The subjects sere equal 
nunbers of boys and girls in grades three, five, and seven* 



Method 



Deito yd gohjeets * The eoperinental design sesa3X2XJ12X2 
repeate d^as ures ft^torial sith the foUosing variCblest (1) infomatioiw 
processing of nodel (hypothesis scanning, constraint^ seeking, or control), 
(2) stinnlus ddjplay (pictorial or verbal), (3) school grade (three* Uva, 
or seven), (g) sez (nale or fenale), ($) prebleas (tse-^or each subject)* 
The subject# sere 2lS ehildren tnm four Ghioago parochial grade sehoels* 
Six subject# sere rendonly assigned to eadi of the 36 eoqparinsntsl 
tr e atnente* 

yfomatien Blylays * The pieterial display sas the Sana as used by 
Bruner elTai (5), consisting of 1|2 draidngs of eonnon objects in a 6 X 7 
natriz* The verbal display ecnsistsd of the lettered nenea of the sens 
objeets in the sane errengenwt* A MMiner aaflq>le pietorlal or verbal 
array consisting of 16 objects in a If X aatriT sas used to danonstrats 
the problen dnx^ the initial instmetlona* 

frdCeAiy igd Ikitti^iatiqai * In all eonditiens the eaqperinanter instructed 
the subjecEM fonosBs 

"Here is a board slth 16 drasings (sords)* And here is a box sith l6 
pisoes of P 4 >er, ona for each of the dsanings (^nrds)* First se sill 
take one of the slips of paper, and then isk queetione to decide sldeh 
drasiiig (sord) is on the piece of paper* You can ask any queetione at 
all that I can ansser by siying "yes” or "no*" And yon can have as 
nsny questions as you need, bat try to flssd out the ri^t aassar in as 
fev questions as you cm* /JJL ri|^t? Hos take a piece of paper f^ 
the boz, but don*t look at it*” 



In hypoth#8is-«cannlng and coiM sa^aint-eaeklng condltioiifl tha aaparlae n ta r 

contlnuads ^ . j / «j\ 

*Pirat I am going to aak the questions to decide idiich drawing (vora; 

is on tlia piece of paper. I*m going to show you one way to find out 

the answer, but you must remember that it is not t.iS only way." 



In hypothesis-scanning ccKoditions the experimenter then asked a predeter- 
uri.ned nanorized random series of specific hypotheses (e.g., "Is it the 
dog?") until he solTed the problem. Under constraint-seeking conditions 
he solved the problems as efficiently as possible by a series of constraints 
beginning ftom the standard constraint "Is it an animal?" After obser- 
ving the experimenter solve the problem the subject then solved two 
problems selected hy drawing pieces of paper from a new set of U2 pieces 
corfe^nding to the pictorial or verbal array. In control conditions 
the subject solved one problem from the sasple U X U array and two from 
the fill array. In conditions the problem was solved idien the subject 
asked the correct hypothesis. Four experimenters male and two female) 
each 3 ?an a proportionate nuniber of subjects in all 36 conditions. 



Results 

Means for the 36 treatment groups for number of questions to 
solution, percentage of constraints, and average number of items incbided 
per question, for totals over the two problems on the full stimulus display, 
are given in Table 1. Results of analyses of variance on the three measures 
are given in Table 2. Since none of the main effects of successive problems 
or ary of its Interactions with other variables were significant, both 
1 Table 2 are for totals over the two problems only, od.tting 
axxl analyses of vaxlance for successive problems. 

Humber of Questiow to Solution. Ihe effect of the model ima slgniAcant, 
f (7 "iTO) » 3*i6, p < .0^. ^ Duncan multiple-range ccmparisons the 
rt fttig -h y-fnt iseolfing model resulted in fewer questions to solution th a n the 
control (p < *01) or hypothesis-eoanhlng (£ < .001) model, idio did not 
differ. No other effects or first-order interactions were significant. 



Fereentage of Constrajnts . Each question was scored as either a specific 
hypotk^Si or a constxS^. The question was scored as a specific hypothesis 
if it referred to only one object (e.g., "Is it the cow?"), and as a con- 
straint if it referred to at least two objects (e.g., "Is it an ammu? ;. 
Thus, by definition a constraint could not be the final solution to the 
problem. "Psuedoconstraints" (Bruner et al, 3)# or questions phrased II^ 
a constraint but actually referring to only one object (e.g., "Does it have 
a sail?" liien only one of the objects had a sail) were also scored, but 
their number was extremely small in all conditions, and hence they were 
not further analyzed. The number of oonetreint queetlone wes then divided 
by the total number of queetlone on the problem to obtain the peroentaga 
of constraints. Th# effect of the model mM significant, J (2, loO;=30.13p 
p < .001. by Duncan comparisons there wes a higgler percenua» of constraimis 
with the conetreint-eaeld ng model then the control (p < *001) er the 
hypothesis-scanning (g ^ .001) model, and more for the control then the 
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Table 1 



M6&n Nuinb6P of QiioBtioiui "to Solul/iloii^ PBrcttut&gs of CoMi'trftin'bs^ snd Average 
Niuttber of Iterae Included per Queetion, for Totals over Two Problems 

Humber of Percentage of Items per 



Model Display 


Grade 


Sex 


Questions 


Constraints 


Qaestion 




Three 


Male 


32.8 


.20 


2.60 






Female 


16.3 


.16 


i(.li6 


Pictorial Five 


Male 


26.8 


.08 


2.1»6 






Female 


3U.5 


.11 


1(.02 




Seven 


Male 


28.8 


.83 


9.39 


Hypothesis-Scanning 




Female 


36.8 


.32 


5.32 




Three 


Hale 


60.7 


.20 


2.78 






Female 


36.7 


.19 


2.83 


Verbal 


Five 


Male 


Jt3.2 


.11 


2.77 






Female 


2l>.5 


.1|6 


U.13 




Seven 


Male 


ltO.3 


.2U 


3.72 






Female 


1(5.0 


.21 


3.99 




Three 


Male 


ldt.8 


.61 


5.U( 






Female 


1(3.0 


.23 


3.23 


Pictorial 


Five 


Male 


2b.8 


1.17 


8.66 






Female 


2l(.2 ' 


1.03 


9.33 




Seven 


Male 


27.7 


1.0b 


6.58 


Constraint-Seeking 




Female 


17.7 


.96 


7.57 




Hiree 


Male 


32.3 


.36 


3.32 






Female 


31.7 


.69 


5.K 


Verbal 


Five 


Male 


2U.7 


1.06 


8.90 






Female 


3k.o 


.87 


7.11 




Seven 


Male 


19.5 


1.01: 


7.20 






Female 


26.7 


1.08 


7.52 




lliree 


Male 


36.5 


.33 


3.53 






Female 


31.2 


.Ul 


3.76 


Pictorial 


Five 


Male 


U2.2 


.61 


7.17 






Female 


30.7 


.20 


2.72 




Seven 


Male 


U2.5 


.9b 


U.89 


Control 




Female 


39.7 


.6b 


5.80 




Three 


Male 


U9.0 


.b9 


5.82 






Female 


Uo.o 


.19 


3.30 


Verbal 


Five 


Male 


21.2 


.71 


5.51 






Female 


30.8 


.bl 


b.0l 




Seven 


Male 


31.8 


.90 


7.85 






Female 


27.5 


.79 


7.57 



Note: Maximum percentage of constraints is 2«00« 
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Table 2 

Analyses of Variance for Number of Questions to Solution, Percentage of 
Constraints, and Average Number of Items Included per Constraint, 

for Totals over Two Problems 









Number of 


Percentage of 


Items per 








Questions 


Constraints 


Constraint 




Source 


d.f. 


{C 


F 


1C 


F 




F 




Model (M) 


2 


596 


3.30* 


3.20 


30.13 


6U.3 


9.59 




Display (D) 


1 


36 


< 1 


.03 


< 1 


.8 


<: 




tirade (G) 


2 


1j50 


2.U9 


1.39 


13.0U** 


61.1 


9.10** 




Sex (S) 


1 


U82 


2.67 


.22 


2.09 


3.U 


<1 




M X D 


2 


U63 


2.57 


.07 


< 1 


12.6 


1.88 




M X G 


k 


238 


1.32 


.27 


2 . 50 * 


l6.U 


2.14* 




M X S 


2 


226 


1.25 


.03 


41 1 


5.7 


4 1 




D X G 


2 


308 


1.70 


.01 


< 1 


.5 


4 1 




D X S 


1 


52 


<1 


.09 


< 1 


.6 


41 




G X S 


2 


227 


1.26 


.01 


^1 


.9 


41 




M X D X G 


k 


526 


2.91* 


.17 


1.63 


8.5 


1.27 




M X D X S 


2 


157 


< 1 


.12 


la’^U 


.7 


<1 




M X G X S 


U 


212 


1.17 


.13 


1.22 


9.1 


1.36 




D X G X S 


2 


7U 


< 1 


.00 


Cl 


.8 


4 1 




M X D X G X 


S li 


59 


< 1 


.11 


1.01 


ll.li 


1.71 




Error (B) 


160 


181 




.11 




6.7 




iy 

Pi ^ 


* ^ 
£< . 

•«* . 

E <• 


05 

001 














* 






















































4> * ^ 

< J 
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Table 3 



Correlatlone between Number of Queetlonsi Percentage of Constrainte^ and 
Average Itene per Question, for Totals over Two Problems, within Grade 

Levels and within Model Conditions 



Grade 


Number of Questions 
and Percentage 
of Constraints 


Number of Questions 
and Average Items 
per Question 


13iree 


.05 


(.16) 


-.lii 


(-.07) 


Five 


-.30 


(-.29) 


-.li'4 


(.10) 


Seven 


-.7U 


(-.65) 


“.U8 


(.17) 


Total 


-.33 


(-.19) 


-.28 


(-.07) 


Model 


Hypothesis 


-.16 


(.U) 


-.30 


(-.28) 


Constraint 


-.30 


(-.12) 


••#31 


(-.w 


Control 


-.39 


(-.38 


-.16 


(.u) 



Percentage of Con- 
straints and Average 
Items per Question 



.57 (.58) 
.70 (.69) 
.75 (.67) 
.71 (. 68 ) 



.76 

.71 

.61 



(.76) 

U 



. 68 ) 
(. 60 ) 



Note: 



Partial oorrelationf witii the ihird variable partialed out are 
given in parentheses* 
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or third (g < .001) gradara, and fifth 






hTPOthd t -t*f tirf **F .odsl (• < »00l)« 'Hi. effect of grede nee dgnlflee^y 
F^, l80) = 13.0lt, E < .001. Seventh gredew he^e hl^«r pe rem t^ of 
conBtretnta then fi^h (p ^ .01) 

more than third (2 < .OCfl). ^ -b t\ lant - o iJn 

Uie Bodel-^y-giede interaction vaa iignlfioant, F (b« 180) — 2,50» 

n <. .06. The interaction eas further analFied in two waye by Duncan 
ccBroarisonat (l) hypothewis-acanning veraua conatraint-eeddng veraua 
control within each grade level, ( 2 ) gradea three veraua five veraua seven 
within each nodel level. For the third graders there was a hijjior per- 
centage with the conatralnt.«eeking model than the hypotheals-ecamlng 
i m^.1 (p < ,01). while nelthep the conetraint-BeeJdng nor hypotheaia- 

nodela differed from the control. For the fifth grad« th^ 
inui • hi^bi8r p0PO0iitEg0 of consta^aixitB Hith tho c ons 
thsivi tha control (p ^ .001) or hypothosis-acanning modal (£ ^ 
more for tha control than tha hypothaeia-acanning modal (p<.01). ^a 
aama pattam hald for tha aavanth gradara. For tha hypothaaiwcaOT^ 
modal aawith gradara had a higher parcantaga of conatralnta ihan firth 
(p < ,01) or third (p < .01) gradara, lAo did not diffar. For tha con- 
atraint-aaaking modal both aavanth and fifth gradara had a 
aga of conatralnta than third gradara #001), but did not dlf^r fraa 
each othar. For tha control eondltlona, aavanth gradara had a 5^^*^ . 

percentage of oenatreinta than either fifth (£< .05) or third (g < .001) 
gradara, idio did not diffar. 

13ma, in a uMM tr y , for tha third gradara tha uaa of tha mora 
afllciant atratagy of conatraintHi a a VI ng aaa nailhar Incraaaad by tha 
cuuatrilnt analrlng nodal nor dacrataad by tha hypotheaia-acannlng i^l 
relativa to lha control, #iila for tha fifth and aavanth gradara thara 
w mora uaa of tha atratagy ulth tha conatraint-aadking modal and leaa 
with tha hypothaeia-acanning modal ralativa to tha control. Llkaalia, 
tha aavanth gradara vara battar abla to raaiat tha Influanca of tha 
tenpothaeia-aeanidng modal than tha fifth gradara. ‘Quia, tha influanca ^ 
of tha modal in both f aeilitaiing and hindaring tha uaa of a mora affloiant 
atratagy aas moat pronoonoad for tha fifth gradara. 

Quaetian. Thia maaaare eonaidarad 

quaJHS aakad. A apacifle hypothaala 

ona itam. idxLla a conatraint oonld includa two or mora. Tha to^ 
maib&r of it« includad over all queationa aakad was dlv^ by tto nndbar 
of quaatlona to obtain tha average nmd>ar of itana includad par qiiaation. 
naaaore waa thus an of the inf onyition value of aadh quaatlon, 

or altamativaay, of tha "quality" of tha canatrainta. Aa . 

Table 2, tha raeolta of analjaia of variance for thia maaaura corraapondad 
exactly to thoaa for tha parcantaga of constraints. Also, tha further 
Duncan coaparisona eorraepondad aixactly to thoaa for tha paro cpta ga w 
conatralnta, and hanoa they are not furthar raportad. Thia c<a?rain?ond^ 
of tha two maaauraa ia also indicatad by thair high corralationa in Table 3. 

CarralattldriB batwddn RWftHttlWl M« m^ . ma corraUtiona ^twaaa tha 

r«iiqacMa maasuras are given in fable 3. Partial corralatlona with 
tha third variable partialad out are given In parenthaaas after each 
correlation. 



AviiHUie HiAfcer cf saa 
the iranba^ of itaai included 
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DiscuMion 



The basic finding ma the pronoonced influence of observing 
the infozvation-processing strategy eBq>loyed by tha adult nodel on the 
subsequent strategy aaplpyed by the child* Thus> observation of the 
constraintHMeklng model resu3.ted in a hi^er percentage of constraint 
questions than the controls mho did not observe the models and observa- 
tion of the hypothesis-scanning model resulted in a loHer percentage of 
constraints than the controls* Furthemore^ children mho observed the 
more efficient constraint se e king strategy solved the problems in fewer 
queetions than the controls^ idiile those mho observed the less efficient 
hypothesis-eeamiing strategy required more questions than the controls* 
IMS supports the emphasis of Bandura and Walters (l^ 2, U upon the 
in^rtanee of the model in learning^ and indicates that the model can 
both facilitate or hinder perfoxnance* Agein^ analyses of the signifi- 
cant modsl-^-greds interaction indicated that the influence of the 
model mas relativaly more Important for the fifth graders than for 
the third or seventh graders* This interaction extends the expected 
result tbit the use of the constraint-sselcing strategy increesed dtrectlj 
mlth school grade* Finally^ the influence of the model parallels and 
extends the finding of Bruner st al*that psrformaiice mas better in 
"constralntSBCocditl ne^” in mhieh their subjects mere asked after each 
question mhather or not they had sufficient InforsAtlon to solve the 
problem^ than in ”ffee conditiaDS^” in mhieh nothing mas said after 
each question* 

The results for severege nuniber of items per question, mhieh 
may be eonsldsrad a msasare the inf oxmation value of each question, 
or of the "quality” or compre h ensive n e ss of eeA constraint, co r respondsd 
exactly to the results for the psrcsntega of constreinta* Thus, the 
dLchotcnous meesitre of a constraint versus a specifie hypothesis for 
each question gave the same results as a more elaborate inf«mtion 
analysis* In other mords, the presen c e or absence of the ability to 
categorise objects into logical or fbnstioxial groups and to use these 
groupings as a basis of constraint questions mss as important as the 
specific type of constraint questions used* Finally, the nonsignifLcant 
dLfferenos bs tm se n the pictorial sni verbal dLspIeye indlcatee that thie 
dLchotonous prasenca or absence of the abUlty to use canstr el nte mes 
equally liqxnrtant in Ihe more abstract displays of mords and the more 
conerste ddsplmys of dramings* 



Referencefli 



(1) Bandura, A. "Vicarious processes: A case of no-trial learning*" 

In L# Bei4conit* (Ed*)^ Advances in experijnental social i^ 2 ^holog 7 * 

Vol. 2, iVo5* 3-55» 

(2) Bandura, A., & Walters, R. V7. Social learnjng and perswJi:^ 

dgvel opaient ^ New York: Holt, Rinehart, & VJinston, 19^3» 

(3) Bruner, J. S., Olvor, R. R,, & Greenfield, P. M. Stodlw in cogAtive, 

growth * New York: Wiley, 1 ^ 66 * 

(10 Walters, ' V , & Pariie, R* D* "Social motivation, dependencv, and 
susceptiL^ "ity to social influerice*" In L* Berkowit* 
j^idvanees in exper i mental social psychology * Vol* 1* 1964 * 

Pp. 23t275* 



